Abstract. Community detection is a significant but challenging task in the field of social network analysis. Many effective methods have been proposed to solve this problem. However, most of them are mainly based on the topological structure or node attributes. In this paper, based on SPAEM [1], we propose a joint probabilistic model to detect community which combines node attributes and topological structure. In our model, we create a novel feature-based weighted network, within which each edge weight is represented by the node feature similarity between two nodes at the end of the edge. Then we fuse the original network and the created network with a parameter and employ expectation-maximization algorithm (EM) to identify a community. Experiments on a diverse set of data, collected from Facebook and Twitter, demonstrate that our algorithm has achieved promising results compared with other algorithms.
Introduction
Recently, with the exploration of Internet, social networking is becoming an increasingly significant application because it enables users from different places to connect with each other. Strong community structure [2] is one fundamental property of social network. A very meaningful task of social network analysis is community detection, which aims to partition the users who have denser connectivity into one cluster. Community detection is a powerful tool to understand the internal structure of the network, that is, how users interact with each other. If we use community as a basic unit when doing research on the social networks, the network can be simplified and compressed effectively so that we can mine useful information from complex network with acceptable computation cost. Community detection also has many other applications such as friend suggestion, product recommendation and link inference. Most of these algorithms only focus on topological structure. To learn more about the related algorithms, we can see the recent surveys [6 ,7] . However, in a real social network, there always exists link noise (incorrect links and missing links). The presence of link noise makes identifying community more difficult. For example, some nodes with no link or weak link but sharing fairly similar features may be grouped into distinct communities, which is unreasonable. Therefore, only considering the network links is not enough. In real life, people in one community not only have denser links but also more or less similarities among them. According to observation, we can take the node attributes into consideration to help alleviate the noise and strengthen the community signal.
In recent years, various algorithms have been proposed to combine the links and content for community detection. and the other combines the LDA and PLSA models into a single graphical model. In [17] , the objects such as photos and articles two users shared are regarded as edge content between them and then edge content is incorporated into the matrix factorization. In the article [18], the author presents CODICIL, a family of highly efficient graph simplification algorithms leveraging both content and graph topology to identify and retain important edges in a network. McAuley and Leskovec [19] try to automatically discover users' social circles fusing link and users' profile.
In this paper, we propose a joint probabilistic model of combining link and node features for community detection. In this work, we first build a SPAEM model only with the network links. Next, we create a new feature-based weighted network whose edge weight is the node feature similarity between two nodes. Then, we fuse the original network and the created network. If two nodes have a strong similarity, the original link between the two nodes will be strengthened, otherwise it will be weakened. How much the node features have impact on the original links can be determined by introducing a parameter. Finally, an expectation-maximization algorithm (EM) is employed for the optimization.
The rest of the paper is organized as follows. In section 2, we first review the SPAEM model. Then, how to create feature-based network has been discussed. Finally, we present the method of combining links and node features. In section 3, experimental results tested on different data sets are presented. Conclusions are drawn in section 4.
Our Method
In this section, we first introduce the SPAEM model and then create a new feature-based network. Next, we present a joint model combining link and node features.
